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ABSTRACT
Error estimation techniques [1, 2] are widely used as the solution verifi cation in the numerical simulations. One can 
employ either a posteriori error estimation based on known quantities in the solution or a priori error estimation by 
controlling the error parameters in unknown quantities. This study proposes a posteriori criteria for fi nite element 
approximation of the problems in fl ow through porous media. We introduce a technique to verify the numerical 
solution of Darcy and Darcy–Brinkman models and their modifi cations. We show that for given boundary condi-
tions of all kinematically admissible vector fi elds, the Darcy and the Darcy–Brinkman velocities have minimum 
total dissipation. Our proposed dissipation is a parameter for accuracy assessment and grid convergence studies. 
This solution verifi cation technique is not only mathematical method such as error measurements in energy or 
other standard norms, but also has a fi rm physical basis. Moreover, our assessment is applicable for adaptive 
(h-version) fi nite element approximations and for the domain contains the nonsmooth or polluted solution [3]. To 
support our theory, the proposed dissipation is used to verify the numerical solution of some problems in the fl ow 
through porous media.
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